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(54) METHOD OF CONDITIONING A HEAD 
OF HAIR 

(71) We, L'OREAL, a French Body Corporate of 14, Rue Royale, 75008 Paris, 
France, do hereby declare the invention for which we pray that a patent may be 
granted to us, and the method by which it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
5 Th f. present invention relates to a method which makes it possible to improve 5 

the condition of hair as well as the appearance of a head of hair. 

It is known that, as a result of its general condition or as a result of deterioration 
due to the effect of atmospheric agents or to the effect of treatments such as bleach- 
ing, permanent wavings or dyeings, the hair of many people is frequently difficult 
10 to comb out and to set, especially when the head of hair is thick The hair is gener- 10 
ally, to varying degrees, dry, lustreless and rough or lacks "life*' and "springiness". 
, . At ^ a ? ts kave been made to reduce or correct these defects by applying to the 
hair a hair condmoning" composition intended to improve the condition of wet and 
dry hair as well as to simplify combing and setting. By "hair conditioning", as used 
15 heron, is meant an operation which, whilst making it easier to untangle and combwet 15 
nau, imparts bulk" and elasticity to dry hair,, which ensures that the set stays in 
well. The reagents which effect "hair conditioning" are called "conditioners". 

Synthetic polymers such as polyemyiene-imines, pdyvinylpyridines, poly-[G>- 
vmyl-benzvl>^ chloride] and poly- [diaUyl^ethy^xnmom'um 

chloride] have already been used for conditioning hair. However, these polymers pos- 20 
sess the disadvantage of not being compatible with anionic shampoos. 

Polyammo-amide polymers, prepared by the polycondensation of a dicarboxylic 
acid and a polyalkylene polyamine, polyaminoureylene polymers and alkylene-polv- 
amine polymers modified, particularly by epichlorohydriri, in roughly stoichiometric 
amounts relative to the amine groups of the polyamino-amide, have also already been 25 
used m compositions for treating hair. The addition of these large amount of epi- 
chlorohydnn to the polymers gives rise to the presence of reactive groups in the 
cross-linked polymer These i polymers in fact carry alkylating groups Le. groups whfch 
can mtroduce alkyl (mcludmg substituted alkyl) substit^ti wnkh.oS react wi£ 
nucleophihc compounds such as amines, thiols and sulphites. Azetidinium rings may 30 
be mentioned as examples of such alkylating groups. 8 7 

„f A Thc - fi ? C0DSe ^ ence of existence of such reactive groups is a lack of suability 
of these polymers; they tend to degrade when they are left to stand in solution! 
« ™t^\£\ C ™ tCn %. ° f SUch ^l atin e groups^ makes the apph'catjSi dhS 

with"? 8 P ° lenlially dan e crous operation sin£ they can react 35 

« «J^ C ' m A ^ ^f™ 0 ^"? polymers, to be crosslinked under the action of hear, 
hLSsSJ n pr ° P0Sed but ±dl usc necessaril y Solves a special 

40 The aim of the present mvention is to provide a "hair condition" which over- 40 

comes the disadvantages of prior art conditioners. This is achieved by usmeTcrost 

cS^Se^^ WhiCh d ° eS DOt P0SSCS8 reaCtive W -dTthe^ 
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According to die present invention there is provided a method of conditioning 
human hair which comprises applying thereto a composition (suitable for application 
to nair; wnich comprises a compatible aqueous or aqueous-alcoholic medium and at 
least one water-soluble crosslinked polymer which is either (II a polymer produced 
JLST^ 0 ^ 3 P ol y anu . no -P°lyamide (A) prepared by polycondensaiion of an add 
compound with a polyaminej the acid compound is chosen from amongst (Q organic 
dicarboxyhc acids (u) ethylenically unsaturated aliphatic mono- and i^SrbS 
« 6 % i*L e ™ f ■ defin I d u under CO and (ii), preferably with alkanols of 1 
to 6 carbon atoms, (iv) mixtures of these compounds and (v) the product of reaction 
ot a ois-prunary amine or a bis-secondary amine with (i), (ii). (iii) or (iv), or (II) a 

522f ^ btaiDe -l by h h ? te ^« defined a aosslinked pol?n« as 

defined above with an epoxide, ethylenically unsaturated compound, chloroacetic acid, 
propane-sultone or butane sultone. The polyamine is chosen from amongst bis-pri- 
^"J dl - secondal 3' ^polya^lene-polyamines. Up to 50 mole % for example 
up to 20 mol % or up to 40 mol % of this polyamine can be replaced bv a bis- 
pnmary amme, preferably ethylene-diamine or hexa-memykne-diamine, or by a bis- 
seconaary amine, preferably piperazine or a mixture of such amines. 

Thus it is, for example, possible to use up to 20 mol % of hexamethylene- 
diamine or up to 50, for example up to 40, mol % of etfaylene-dJamine or piperazine 
fZZj°L m u ' % t t0tal amiDe - Chwlinldiig is effected by means of a crossSg 
agent (B) chosen from amongst epihalohydrins, diepoxides, dianhydrides, unsaturated 
SHft "i bui - unsa « irated compounds. According to the present invention, the 
crosslinked polymer used possesses all the following characteristics* 



(2) 
(3) 



(1> nn7«! P £ P n r ? d U ? Dg f 0,025 , to °- 35 mol > ^rally 0.025 to 0.2, preferably' 
polyamde (A)T "os^ng agent per amine group of the polyaminti- 

mfft^S iD W3ter to a concen tration of 10% by weight, with- 
die apparent viscosity at a shear rate of 263 sec* of a 10% by weight solu- 

(4) it does not possess any alkylating groups, and is chemically stable, 

•iSS*^-? Cd 10 prepar ? * e Polyaniino-polyamides (A) are selected from ' 
satur^Sc, "S 8 ^.^ 8 . .j^tably with 6 to 10 carbon atoms, for Example 
^&#££Z£*g£ VM acids, Li 

«^2^ , sasr fc *-* - d add% for — * 

onJ^fSTL'^' i ? dude ? adi P ic . acids wb ich is particularly preferred, and the 
SSPS^H? ^ fr T *5 additi0n 01 331 ^fentdiamine to^sawrated adds 
Sfestei^ 5f ryl,C 311(1 2"? nic adds «»» H « possible to use 

m^cafb^ * *» ^ to « — of two or 

The polyamines which can be used to prepare the polvamino-nolvamMes (A\ 9n > 

toamme, dipropylene-triamme, tnemylene-tetramine and mixtures thereof. 

The polycondensauon can be effected in known manner, for exampkT bv mixinit 
die reagents and then heating at 80° to 250°C, preferably 100° £f£$C. forT£ « 
hours depending on the reagents used. After ^B nlte S f or eUnoli 
r£™T fi W 1 k " 1 , ,k rattr or ^ alcohol formed during S^fentaSffi 
SWJTA^.^rf" - . *» ^ "duced%^ S P uS ro The e ~n1 
andTffi^ ££J 0^?^" » aVOid «" ■» cotouratto " 

^uwof^olS!? rf acid «*> amines relative to the primary amine 

groups ot the polyalkylene-polyammes are preferably used. 

PolvaSe^l™™^"/' 1 rt* 1 ^, P^P"** the polycondensaiion with the 
Me-Snt P n, yam v^ P re £ erab1 / tiiethylene-triamine, triet£yle„e-tetramine dipropyl- 
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condensation reactions can be carried out by, for example, heating under reflux for 
30 to 60 minutes, followed by removal of methyl alcohol at 120 — 150°C or water at 
140 — 175 °C, first at ordinary pressure and then under a partial vacuum of 15 mm Hg. 

The polyamino-polyamides (A) thus obtained have a viscosity, as a 10% by 
weight solution in water at 25 °C, of less than 3 centipoises. 5 

The structure of the preferred polyamino-polyamides (A) can be represented by 
the general formula (I) . 

— [— OC— R-CO— Z— ]— (I) 

wherein R represents a divalent radical which is derived from the acid used or from 

the product resulting from the addition of the acid to the bis-primary or bis-secondary 10 • 

amin e. 

Preferred R radicals are: 



— CHr-CHa— NH— CH a — CHa— NH— CH 8 -<:H 2 — > 
15 — CH — CH 2 — NH — CH 2 — CH 2 — NH — CH 2 — CH — 15 
<b 8 <Jh, 

or 



K_CH 2 — CHz— «T | 

'~1 r°* 



II 
o 

These radicals are derived from, respectively, terephthalic acid, adipic acid, and 
the product resulting from the addition of ethylene-<u'amine to acrylic, methacrylic and 
20 itaconic acids or their esters. * r 20 

Z represents: 

1) in an amount of 50 to 100 mol %, the radical 

-NH-[-CCH 2 ),-NH-] 0 - (ID 

wherein x=2 and n=2 or 3, or alternatively, 
25 x— 3 and n=2, 

this radical being derived from diethylene-triamine, triethylene-tetramine or dipropyl- 
ene-triamine; and 

2(a) in an amount of 0 to 50 mol %, the above radical (II), in which x=2 and 
n=l, and which is derived from e&ylene-diamine, or the radical 

30 



25 



derived from piperazine; or 

(2)(b) in an amount of 0 to 20 mol %, the radical 

— NH — (CHJo — NH— , 

derived from hexamethylene-diamine. 
• 35 t The polyarnino-polyamides thus obtained are then crosslinked by adding a cross- 35 

linking agent. The difunctional crosslinking agent may be (a) an epihalohydrin, for 
example epicMorohydrin; (b) a diepoxide, for example diglycidyl ether or N,N'-bis- 

4 e^poxy-propyl-piperazine; (c) a dianhydride, for example butane-tetracarboxylic acid 

cUanhydnde or pyromellitic acid dianhydride; or (d) a bis-unsaturated compound, for 

40 example divinyl-sulphone or memykne-bis^crylamide. " ' ^ 

A preferred crosslinking agent is epichlorohydrin. Other preferred crosslinking 

* agents are divinyl-sulphone, methylene-bis-acrylamide, diglycidyl ether and N,N'-bis- 

epoxy-propyl-piperazine. These crosslinking agents give rise, respectively, to the 
following radicals: ~ . 
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CH 2 — CHOH— CHj— j 
O ' 
CH L — CH~— l — CH 2 — CHj- 
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OH 



an a ^^""SJS 01 P^. 15 ."^Jn compositions can be stored satisfactorily 
SbTaSTS^ ^ Surface - active ^ whilst ensuring that wet hi 

hv JEt^V*^^ 3 ? i0nic surface - a «ive agents can be improved further 
IE? ie secondary ammo groups of the cross-linked polyamino-amides. The 
'fc"«« ,1B *f solubmty of the polymer. This alkylation can be carried out 
Z*™^ 6 ' SUCh eth y k « oxide or propylene oxide, an ethylenic- 

flTZ^T* c ° m P ound such ■» acrylamide or acrylic aHd, chioroacetic acid oTan 
alfcane sultone such as propane sultone or butane sultone. 

react '^P 16 ' duri ? g £ e a"^ 0 " Primary or second amino radicals 

B *» fM mStance ' acr y lamide ° r *3«fcW to give, respectively, groups of the 



40 and 



— N — CH- — CH^— CONHj 



The alkylation is suitably carried out on an aqueous solution of the cross-linked 
^^TtadSS^ ? 3 ° % , * Wd8h J at a temp^SomK 

™J^r «f ^nf. f it ,^ UOn rdatlv , e J° ^ tocJ basidt y of polymer i.e. the 
number of mols of alkylating agent relative to the total number of aVnine groups, is 



4 

— CH,— CH^-CONH— CHj— NHCO— CHj— CH S — » 

, ■ ' — CH., — CHOH— CH 2 — O— CH 2 — CHOH — CH 2 — 
5 and 5 

— CHJ— CHOH— Ctfe— H^^i—cHj—CHOH— CBz— 

from^nTln^l? rea - t l? nS are «™«^ ca ««d out at 20'C to 90»Q starting 
from a 20 1 to 30% by weight aqueous solution of the polyamino-polyamide to which 

10 £v 1°^^ K geM t add l d m ^ 5111311 P°«ions until a la^e Sse in S£ ' 
, sity is achieved, but without however reaching the stage where a eel which do« not in 

Stah^dT " Pr0dUC 1' P C ^^tration is thfn Sy ad^sSt 10 % Ty 
S The y nt d n^ te J 3 ■ nd mixture is cooled if necessary. " * 

nuurerf E ° crosshnking, agent to be used, which vary depending on the 

15 S bv y t a n« p °^ amide r a t d ° f crosslinkin 8 agenTcan be deLrrked ' 

5 s the desired crosslinkmg agent to an aqueous solution of the poly- 15 
ammo-polyamide until the viscosity of a 10% by weight streneth solution at 25 c 

fc-H? P r .°P° rtI0ns * crosshnking agent indicated above leads to the 

SSSS/JL£? * ^ "T be ^ ted B y increasing the amount of 

crosshnking agent further, polymers which are soluble in water are aeairHbtained 
but thar character changes with time and temperature. This cW^cWterkdue 

esnict?r„^v n , v,* e ct0SsUa ™ P°Wr of substituenteS freSe 4* 
respect to nucleophihc groups. When epichlorohydrin is used as the aZi^^a^l 

aitZffirtogs iuometric proportions ' *? teacdve -«**^ss?52ar!5 

© cP 
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, suitably up to 80%. The basicity index of the polymer, expressed is meq/g, gives the - 
total number of milliequivalents of basic nitrogen atoms per gram. 

The cross-linked polymers can be used in various cosmetic compositions for 
hair, for the treatment of normal hair and, more particularly of hair which has been 
rendered sensitive. They are suitably used at concentrations of 0.1 to 5%, prefer- 
ably 0.2 to 2.5%, especially 0.3 to 1.3%, by weight, in, for example, shampoo com- 
positions, colouring shampoo compositions, dyeing compositions, setting gel composi- 
tions, setting lotion compositions, "brushing" lotion compositions, rinsed lotion (rinse) 
compositions and non-rinsed reinforcing wavesetting lotion compositions, in composi- 
tions in combination with a hair strengthening agent, in anti-dandruff compositions 
and anti-seborrhoea compositions. 

By "rinse", there is meant a lotion which is applied after a shampoo in order to 
obtain a "hair conditioning" effect and which is rinsed after waiting for a few minutes. 

By "brushing lotion" or shaping lotion, there is meant a lotion which is applied 
after a shampoo and which promotes the shaping of the head of hair, this shaping 
process being carried out on wet hair, by means of a brush which is used at the same 
time as the hair is dried by means of a hand-held drier. This technique is suitable 
for relatively short hair. , 
,H By "hon-rinsed reinforcing wavesetting lotion", there is meant a lotion which is 
applied of ter shampooing and before setting in waves, which is not rinsed out and 
which makes it easier to set the hair in waves and improves its shape and the way in 
which it holds its set. • ■ 

By "stxengthing lotion", there is meant a lotion which contains products which 
strengthen the keratinic chain of hair, for example methylol group-containing comr 
pounds, such as those described in French Patents Nos. 1,527,085 and 1,519,979. 
These strengthening agents are generally used in combination with cationic compounds 
which make it easier to comb out wet hair but possess the disadvantage of giving the 
hair a sticky appearance when it is dry. 

■ The compositions used in this invention generally have a pH of 2 to 11, prefer- 
ably 3 to 8. They can be in a variety of forms, such as aqueous or aqueous-alcoholic 
solutions, gels, creams or dispersions, or in the form of aerosols. 

In addition to the cross-linked polymer, the compositions can contain any 
ingredient used in • compositions for the hair, especially anionic, cationic, ampho- 
teric, zwitter-ionic or non-ionic surface-active agents, synergistic agents, stabilisers, 
thickeners, emulsifiers, softening agents, preservatives, dyestuffs and perfumes. The 
compositions can also contain other cosmetic resins, in particular non-ionic, cationic 
or anionic resins. 

• Typical cosmetic resins which may be used in the compositions of the present 
invention include 10 molar % crotonic acid-90 molar % vinyl acetate copolymers 
having a molecular weight from 10,000 to 70,000, vinyl pyrrolidone-vinyl acetate 
copolymers having a molecular weight from 30,000 to 360,000, the molar ratio of 
the components being from 30 to 70 to 70 to 30, quaternary polyvinylpyrrolidones 
having a molecular weight of the order of 1,000,000 such as that sold under the trade 
name "Gafquat 755" (a Registered Trade Mark of GAF Corporation), cationic poly- 
mers resulting from the condensation of piperazine or a derivative or either (i) a di- 
functional compound such as an alkyl or alkylaryl dihalide, a bis-epoxide, an epihalo- 
hydrin or a bis-unsaturated compound and/or (ii) a primary amine, the two hydrogen 
atoms of which are optionally substituted and which carries a bifunctionai com- , 
pound, (iii) an epihalohydrin and a hydroxylated amine such as diglycolamine, 2- 
' arnino-2-me±yl-l,3-propanediol or an epihalohydrin and an amino-acid such as gly- 
colic acid. 

Amongst the surface-active agents which may be used there may be mentioned 
anionic surface-active agents such as alkali metal or alkanolamine salts of sulphonated 
alkanes, alkyl sulphates and alkyl ether sulphates and their products of condensation 
with ethylene oxide, for example sodium or triethanolarnine lauryl or myristyl ether 
sulphate, the semi-ester alkanol amine of disodiumsulphosuccinate; non-ionic surface- 
active agents such as the products of condensation of a monoalcohol, an a-diol or an 
alkyl phenol with glycidyC for example the compounds of the formula : 

R-^H0H~<^ 2 --O~[--<^ 2 ^H0H^H^a--]n—H 

in which R represents an aliphatic, cycloaliphatic or aryl aliphatic radical of 7 to 21 
carbon atoms, the aliphatic chain optionally containing ether, thioether or hydroxy- 
methyl radicals and n is greater than or equal to 1 and less than or equal to 10, the 
compounds of the formula : 



6 
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RO — [ — C 2 H 3 0(CH 2 OH) — ] n — H 

in which R represents an alkyl, alkenyl or alkylaryl radical and n is a number less 
than or equal to 10; cationic surface-active agents such as dimethylhydroxymethyl 
cetylammonium chloride and tetradecyltrimethylammonium bromide and amphoteric 
5 surface-active agents such as carboxylic derivatives of imidazole. 5 

The compositions used in the present invention also preferably contain an electro- 
lyte. The presence of electrolyte in the composition reduces or eliminates entirely the 
tendency for sensitive hair to accumulate the polymers. Suitable electrolytes include 
alkali metal and alkaline earth metal salts, of mineral and organic acids which are 
10 soluble in water, preferably sodium, potassium, calcium or ammonium acetate or 10 
chloride. The quantity of electrolyte is not critical but is preferably from 0.01 to 5%, , 
especially 0.4 to 3%, by weight based on the weight of the composition. The ratio by 
weight between the electrolyte and the polymer is generally from 0.1 : 1 to 1.5 : 1. , 
The combination of the conditioners used in the present invention with non-ionic 
1 15 surface-active agents provides particularly valuable shampoos because their application 15 
makes it easier to comb out hair. 

In our Application No. 22556/77 (Serial No. 1494916) we described and claim 
a composition suitable for application to human hair comprising water or an aqueous 
alcohol and a polymer of the present invention and which possesses one or more of the 
20 following characteristics: 20 

(i) it is in the form of a shampoo and contains an anionic, cationic, non-ionic or 
amphoteric surface-active agent; 

(ii) it contains one or more additives suitable for application to hair selected from 
an anti-seborrhoeic agent, an anti-dandruff agent, a hair strengthening agent, a hair 

25 resin, a perfume an electrolitic hair desensitising agent and a cationic or non-ionic 25 
surface-active agent 

The following Examples further illustrate the present invention. Examples I to 10 
illustrate the preparation of the polymers. All parts and percentages are by weight 
unless otherwise stated. 

30 EXAMPLE I 30 

Folycondensation of adipic acid and diethylene-triamine. 
The structure of the polymer obtained can be characterised by the following 

unit: 

0O-{CH 2 ),— CONH— (CH 2 — CH 2r —NH) 2 — 

35 876 g (6 mols) of adipic acid are added, with stirring and in a nitrogen atmo- 35 

sphere, over the coure of 15 minutes, to 619 g (6 mols) of diethylene-triamine. The 
reaction mixture is then heated at 145 — 150°C, at which temperature condensation 
water is noted. Refiuxing is maintained for 45 minutes and then the water is removed 
by distillation at ordinary pressure for 2 hours and then under reduced pressure (15 

40 mm Hg) for 1 hour. The heating temperature increases gradually to 170°C. 40 
The product thus obtained is cast when hot. After cooling, it is in the form of a 
hard and brittle resin. It is a transparent yellow-green colour and dissolves com- 
pletely in water. 

EXAMPLE la 

45 Crosslinking of the polymer prepared according to Example I, using epichlorohydrin. 45 
9 g of epichlorohydrin are added, with stirring, to 200 g of resin, prepared 
according to the process described in Example I, dissolved in 800 g of water. The 
mixture is heated to 90 °C and then 1.8 g of epichlorohydrin are added in very small 
portions and at intervals of 5 to 10 minutes until a viscosity greater than 50 centi- 
50 poises at 65 °C is obtained. 50 
The solution is then diluted immediately until its solids content is 10%, by 
adding 1,098 g of water. 

The apparent viscosity, measured after 24 hours and at 25 °C, is 31 centipoises 
at a rate of shear of 26.3 seconds -1 . 
55 The amount of aosslinking agent used is 11 mols of epichlorohydrin per 100 55 

amine groups. 

EXAMPLE lb 

Crosslinking of the polymer prepared according to Example I, using methylene-bis- 

acrylamide. 

60 7 g of methylene-bis-acrylamide are added, at ambient temperature and with stir- 0«1 

ring, to 70 g of resin prepared according to the process described in Example I and 
dissolved in 280 g of water, and then the mixture is heated to 80— 90 : C. After heat- 
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ing for 1 hour, a large increase in the viscosity is observed. The mixture is then diluted 
until its solids content, is. 10%, by adding 413 g of water. 

A clear solution is obtained with an apparent viscosity of 32 centipoises, mea- 
sured after 24 hours, at 25°C, and under a rate of shear of 26.3 seconds' 1 , 
5 The amount of crosslinking agent used is 12.1 mols of methylene-bis-acrylamide 5 

per 100 amine groups of the polyamino-polyamide. 

EXAMPLE Ic , 
Crosslinking of the polymer prepared according to Example. I, using N,N' -bis-epoxy- 

propyl-piperazine. , (l 

10 1.50 g of N,N'-bis-epoxy-prbpyl-piperazine are added, at ordinary temperature 10 

and with stirring, to 20 g of polymer prepared according to the process described in 
Example I and dissolved in 80 g of water, and then the mixture is heated to 
70 — 80 °C. After heating for 15 minutes, a gel is obtained which is diluted immedi- 
ately until its solids content is 10%, by adding 113.5 g of water. 

15 A clear solution is obtained with a viscosity of 32 centipoises measured after 24 15 

hours, at 25 °C, and under a rate of shear of 26.3 seconds" 1 . The amount of cross- 
linking agent used is 7.3 mols. of N,NM>is-epoxy-propyl-piperazine per 100 amine 
groups of the polyamino-polyamide. * 1 

EXAMPLE Id 

20 Crosslinking of the polymer prepared according to Example 1, using 20 

divinyl-sulphone. 

1.7 g of divinyl-sulphone are added dropwise, at ambient temperature, to 20 g of 
polymer prepared according to Example I and dissolved in 80 g of water, until gelling 
starts. The mixture is then diluted rapidly with 100 ml of water. 
25 The apparent viscosity of a 10% strength solution, measured after 24 hours, at 25 

25 °C and at a rate of shear of 26.3 seconds" 1 , is 27 centipoises. 

The amount of crosslinking agent used is 13.9 mols of divinyl-sulphone per 100 
amine groups of the polyamino-polyamide. 

EXAMPLE H 

30 Polycondensation of adipic acid and a mixture of diethylene-triamine and piperazine. 30 

The structure of the polymer prepared can be represented by the two units 
below, in the proportions of 2 : 1. 

— [OC^CT^^ONH-^CHa-CH^NH)^- 

and 

r / — \ i 

35 — [OC— (CH 2 U— C0-» Hj— 35 



A mixture of 438 g (3 mols) of adipic acid and 86 g (1 mol) of piperazine is 
heated, with stirring, and in a nitrogen atmosphere, for 2 hours at 120 — 135 °C 
206 g (2 mols) of diemylene-triamine are then added, at this temperature and over 
the course of 90 minutes. The water formed is distilled for 1 hour at 140 — 170°C at 
40 ordinary pressure, and then for 1 hour at 170 — 175 °C under 15 mm Hg. 40 
The product thus obtained is in the form of a yellow-green coloured, transparent, 
brittle, hard resin. 

EXAMPLE na 

Crosslinking of the polymer prepared according to Example II, using epichlorohydrin. 
45 9 g of epichlorohydrin are added, with stirring, at ordinary temperature, to 200 g 

of resin, prepared according to Example II and dissolved in 800 g of water. The 
mixture is then heated to 90°C and a further 1.1 g of epichlorohydrin are added in 
small portions at 5 or 10 minute intervals, until a viscosity or 50 centipoises is 
reached. 

50 The solution is then diluted rapidly with 1,091 g of water in order to obtain a 

concentration of 10%. 

The solution thus obtained is clear and its viscosity, measured after 24 hours, at 
25 °C, and at a rate of shear of 263 seconds -1 , is 52 centipoises. 

^ The amount of crosslinking agent used is 13.2 mols of epichlorohydrin per 100 
5d amine groups of the polyamino-polyamide. 
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EXAMPLE m 

i Polycondensation of adipic acid and triemylene-tetramine. 

, The structure of the polymer prepared in this example can be represented by the 

" h 5 (CH 2 ) 4 — CONH— (CH 2 ^-CH 2 — NH) 3 — 5 

i 

292 g (2 mols) of adipic acid are added in small portions and with stirring, 
under a nitrogen jitmosphere, over the course of 20 minutes, to 292 g (2 mols) of tri- 
, ' ethylene-tetraamine. The mixture is then heated under full reflux at i45°C for 1 
, hour. The water formed is remoVed by distillation at ordinary pressure for 3 hours 

10 and under a reduced pressure of 15 mm of mercury for 1 hour, whilst gradually 10 
raising the temperature to 170— 175 °C. 

A yellow-brown coloured transparent resin is thus obtained, a 10% strength 
solution of which possesses a viscosity, at 25 °C, of less than 2 centipoises. 

EXAMPLE ma 

15 Crosslinking of the polymer prepared according to Example HI, using epichlorohydrin, 15 
1.8 g of epichlorohydrin are added, rapidly and with stirring, to 200 g of a 20°/ o 
strength aqueous solution of polymer prepared according to the process described an 
Example in, and the mixture is heated at 90— 95 °C for 30 minutes. 0,4 g of epi- 
chlorohydrin is then added, at the same temperature, very slowly until a viscosity of 

20 more than 50 centipoises, measured 1 at 65 °C, is reached. , 20 

The solution is then diluted immediately until its solids content is 10%, by 
adding 220 g of water. The solution obtained is clear. Its viscosity at 25 °C and at a " 
rate of shear of 26.3 seconds -1 is' 24 centipoises. The total amount of epichlorohydrin 
added is 0.0242 mol, which corresponds to 7.8 mols of aosslinking agent per 100 

25 amine groups of the polyarnino-polyamide. ~ 25 

EXAMPLE mb 

Crosslinking of the polymer prepared according to Example EI, using methylene- 

bis-acrylamide. 

0.8 g of methylene-bis-acrylamide is added to 100 g of a 20% strength aqueous 
30 solution of polymer prepared according to, the process described in Example HI, and 30 
then the mixture is heated at 70— 80 °C for 25 minutes. A soft gel is then obtained 
which is diluted immediately until its solids content is 10%, by adding 108 g of 
water. The solution obtained is clear. Its viscosity, measured after 24 hours, at 25 °C 
and at a rate of shear of 26.3 seconds -1 , is 43 centipoises. 
35 The amount of methylene-bis-acrylamide added is equivalent to 3.4 mols of cross- 35 

linking agent per 100 amine groups of the polyamko-polyamide* 

EXAMPLE IV 

Polycondensation of the product resulting from the reaction of 2 mols of methyl 
itaconate and 1 mol of emylene-diamine with diethylene-triamine. 
40 The structure of the polymer prepared in this example can be represented by the 40 

unit: 



-[flC— CH— CH 2 CI^-CH-COHH-fCHz-CHz-KHJz-}- 
I )«— Dfe— CH2— / I 



5— «2 



8 

First Step 

118 g (1.95 mols) of ethylene-diamine are added, oxer the course of one hour, 
45 with stirring and under a nitrogen atmosphere, to 620 g (3.9 mols) of methyl itacon- 45 
ate, whilst keeping the temperature at 30°C. 

After the mixture has been left overnight at ambient temperature, it is heated 
to 80° C in order to remove the methanol, first at ordinary pressure and then under a 
reduced pressure of 15 mm Hg. The appearance of a precipitate is then noted. The 
50 reaction mixture is taken up in 500 ml of benzene and the methanol-benzene azeo- 50 
trope is distilled 

The mixture is concentrated and the residue is taken up in acetone. NJ^'-Ethyl- 
ene-bis-2-[4 / -methylcarboxylate-pyrrolidone], in the form of a white powder with 
a melting point of 141— 142°C and a saponification index of 6.35 milliequivalents/ 
55 gram, is thus obtained in an 82% yield. 55 



i 
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Second step 1 

1 65.5 g (0.63 mol) of diethylene-triamine are added, at ambient temperature, to 
198 g (0.63 mol) of the diester thus prepared, and the methanol formed is distilled 
by heating at 120— 130° C, first at ordinary pressure for 90 minutes and then under 

5 * ""a reduced pressure of 15 mm Hg for 30 minutes. 5 
A yellow-green coloured, brittle, hard, transparent resin, which is perfectly 
soluble in water, is thus obtained. 

EXAMPLE IVa 

Crosslinking of the polymer prepared according to Example IV, using epichlorohydrin. 
10 , 13 g of epichlorohydrin are added, with stirring, at ambient temperature, to 200 g 10 
of resin dissolved in 800 g of water. The mixture is heated to 90°C and a further 

2 g of epichlorohydrin are added, in small portions, at 5 or 10 minute intervals, until 
gelling starts. The mixture is then diluted rapidly with 1,135 g of cold water in order 
to bring the solids content of the solution to 10%. 

15 A clear solution is thus obtained, the viscosity of which, measured after 24 hours, 15 

at 25 °C and at a rate of shear of 26.3 seconds is 49 centipoises. 

The amount of epichlorohydrin used corresponds to 22 mols per 100 amine 
groups of the polyainino-polyamide. 

EXAMPLE IVb 

20 Crosslinking of the polymer prepared according to Example IV, using methylene- 20 

bis-acrylaniide. 

1.5 g of methylene -bis-acrylamide are added, at ambient temperature and with 
stirring, to 50 g of polymer prepared in Example IV and dissolved in 200 g of water, 
and then the mixture is heated to 85 — 90°C. The crosslinking agent is, then added 
25 gradually until a viscosity of more than 5b centipoises at 65 C C is reached. The con- 25 
centration of the mixture is then brought back to a 10% solids content, by adding 
285 g of water. ' 

A clear solution with a viscosity of 54 centipoises at 25 °C and at a shear rate 
of 26.3 seconds ~ a is obtained. 
30 The amount of methylene-bis-acrylamide added is 3.9 g and corresponds to 16 30 

mols per 100 amine groups of the polyamino-polyamide. 

EXAMPLE V 

Polycondensation of a reaction product of 2 mols of methyl acrylate and 1 mol of 
, ethylene-diamine with diethylene-triamine. 
35 1 The structure of the polymer prepared in this example can be represented by the 35 

unit: 

— OC— CH 2 — CH 2 — NH — CHa — CH 2 — NH— CH 2 — CH 8 — CONH — (CH 4 — CH 2 — NH— ) a — 

689 g (8 mols) of methyl acrylate are added, over the course of 2 hours, at a 
temperature of between 10° and 20°C, with stirring and under a nitrogen atmo- 
40 sphere, to 240 g (4 mols) of ethylene-diamine. After stirring for 1 hour at ambient 40 

temperature, 413 g ( 4 mols) of die&ylene-triarnine are added. The methanol formed 
is then distilled by heating at 120— 140°C for 2 hours at ordinary pressure and for 
2 hours under a reduced pressure of 15 mm Hg. 

A yellow-orange coloured transparent resin is thus obtained which, in the form 
45 of ^solution with a 10% solids content, has a viscosity of less than 2 centipoises at 45 

EXAMPLE Va 

Crosslinking of the polymer prepared according to Example V, using epichlorohydrin. 
45 g of epichlorohydrin are added, with stirring, at ambient temperature, to 200 g 
50 of polymer, prepared according to the process of Example V, dissolved in 800 g of 50 
water. The mixture is heated gradually to 90°C and then 11 g of epichlorohydrin are 
added, in small portions, at 5 or 10 rninute intervals, until gelling starts. The con- 
centration is then diluted rapidly to a 10% solids content, by adding 1,504 g of cold 
water. 

55 A dear solution is thus obtained with a viscosity of 25 centipoises, measured 55 

after 24 hours, at 25 °C and at a rate of shear of 263 seconds -*. 

EXAMPLE VI 

Polycondensation of a reaction product of 2 mols of methyl methylacrylate and 
1 mol of ethylene-diamine with diethylene-triamine. 
60 The structure of the polymer prepared in this example can be represented by the 

unit: 



60 
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— 0C — CH--<2H2-^NH~--CH 3 --CH a —NH---CH 3 — CH— CONH— (CHs~CH 3 — KH— ) 2 — 



45 



55 



CH 3 

600 gof methyl methacrylate (6 mols) are added, at ambient temperature, to 
180 g (3 mols) of ethylene-diamine. The mixture is left to stand for 3 days and is 
then heated to 80°C for 3 hours. 309 g of diethylene-triamine (3 mols) are then added 
5 and the whole is heated at 120— 125 °C for 4 hours at ordinary pressure and for 90 5 

minutes under a pressure reduced to 15 mm Hg. The polycondensate thus obtained 
is in the form of a green-bronze coloured resin. 11 ' 

EXAMPLE Via . 

Crosslinldng of the polymer prepared according to Example VI, using methylene- 
10 bis-acrylamide. ^ ^ 

273 g of methylene-bis-acrylamide are added, at ambient temperature and with 
stirring, to 84.6 g of polymer prepared according to the process described in Example 
VI and dissolved in 338.4 g of water. The mixture is then, heated at 85— 90°C for 
15 minutes. A gel is then obtained which is diluted immediately until it has a solids 
15 content of 10%, by adding 669 g of water. A clear solution with a viscosity of 53 15 
centipoises at 25 °C and a rate of shear of 26.3 seconds -1 is obtained. 

The amount of crosslinking agent added corresponds to 21.4 mols per 100 amine 
groups of the polyamino-polyamide. 

EXAMPLE VH 

20 Alkylation with propanesultone of the cross-linked polymer of Example 1(a). 20 

To 3,000 g of a 10% aqueous solution of the crosslinked polyamino-amide pre- 
pared according to Example 1(a) (basidity index 0.45 meq/g; 1 g of polymer contains 
0.45 X 10- 3 amine groups) are added with stirring under a nitrogen atmosphere 11.35 g 
(0.93 mol) of propanesultone. The reaction mixture is then heated to 60°C tot 4 

25 hours. It is diluted with 1020 g of water to reduce the concentration to 10%. The 25 
solution thus obtained has a yellow colour and possesses a viscosity at 25°C of 12.6 
cps. 

EXAMPLE VHI 

Alkylation with sodium chloroacetate of the cross-linked polymer of Example 1(a). 
30 . To 2,000 g of solution obtained according to Example 1(a) are added with 30 

agitation at ambient temperature 70 g (0.6 mol) of sodium chloroacetate and the reac- 
tion mixture is then heated at 90°C. for 10 hours. To 70 g of water are then added 
to reduce the concentration to 10%. A clear solution is thus obtained having a pale 
yellow colour and a viscosity at 25 °C of 21 cps. 

35 EXAMPLE IX 35 

Alkylation with glycidol of the cross-linked polymer of Example 1(a). 
^ To 1,000 g of a 10% solution of the cationic polymer are added over 2 hours 
with stirring at ambient temperature 27 g (0.36 mol) of glycidol. Stirring is maintained 
for „? ve hours and me resultin g mixture is diluted with 265 g of water to give 
40 a 10% solution. A clear solution is thus obtained, slightly coloured, having a visco- 40 
sity, measured at 25°C;, of 13.8 cps. 

EXAMPLE X 

Alkylation with acrylamide of the cross-linked polymer of Example 1(a). 
To 1,000 g of a 10% aqueous solution of the polyaminoamide of Example 1(a) 
ix at c 9aASeat temperature in the presence of a trace of sodium nitrite 20 g 
(OZ8 mol) of acrylamide. The reaction mixture is then heated for 10 hours at 60°C. 
After adding 180 g of water a clear solution of polymer (10%) is obtained having a 
viscosity at 25°C. of 11.2 cps. 

EXAMPLE Al 

30 Anionic shampoo 50 

Triethanolamine lauryl sulphate 15 g 

Copra diethanolamide 3 g 

Polymer prepared according to Example la 1.5 g 

Water, q.s.p. * 100 e 

pH=7 * .55 



Approximately 10 cm" of this solution are applied to a head of hair which has 
been moistened beforehand. The head of hair is massaged lightly. The hair is rinsed 
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with water and a second application is effected. The head ,of hair is massaged vigor- 
ously in order to produce a large amount of foam, a minute is allowed to pass in 
order to ensure that the polymer is fixed to the hair, and then the head of hair is 
rinsed. • 

■ |h It is found that the wet hair can be combed out very easily (the comb slips 
readily through the hair), the hair is very soft, supple and easy to handle, and can be 
set in waves very easily. After drying and when the dry hair is being set, it is also 
found that the head of hair can be combed out easily. The hair is full of life and easy 
to manage. * ' 

EXAMPLE A2 

1 ' Anionic shampoo 

Modified alkanolamide disodium sult)hosuccinate 

semi-ester (sold commercially under the tradename 

"Monomate DHL 50" 15 g 

Sodium lauryl-ether-sulphate, condensed with 2.2 mob 

of ethylene oxide 1 15 g 

Polymer prepared according to Example la 1 g 

Water, q.s.p. * 100 a 

pH=7.8 * 
EXAMPLE A3 

Anionic shampoo 

Sodium lauryl-ether-sulphate condensed with 2.2 

mols of ethylene oxide 12 g 

Copra diethanolamide 4 g 

Polymer according to Example Va 1.5 g 

Quaternary polyvinylpyrrolidone copolymers with a 
molecular weight of the order of 1,000,000, 
sold commercially under the Registered 
Trade Mark "Gafquat 755" by GAP Corp. 0.3 g 

Water^cj.s.p^ 100 g 

EXAMPLE A4 

Anionic shampoo 

Sodium myristyl-ethex-sulphate, condensed with 2.5 

mols of ethylene oxide . * - 

Sodium lauryl-ether-sulphate, condensed with 22 
mols of ethylene oxide 

Polymer according to Example IVa 

Water, q.s,p. 
pH=8 

EXAMPLE A5 

Anionic shampoo 
Triethanolamine lauryl sulphate 
Monoethanolamide of copra fatty a cids 
Hydrolysate of proteins derived from collagen 

containing 80% of active materials, sold 

commercially under the Registered Trade Mark 

"Hydropro 220" by "Stepan" Chemicals 
Polymer according to Example Ila 
Water, q.s.p. 

pH=4 
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The effect of the shampoos A2 to A4 is similar to that of the shamnoo Al The 
aSrhak £°de? Pr ° VeS condition of dama * ed hair b 7 ™«og the fibres stronger 

* 2 i» EXAMPLE A6 

Non-ionic shampoo 

R-^HOH--CH r7 0-[-<M a -CHOH--CH 2 -a--]a. 4 ~H 14 g 
R= mixture of decyl and dodecyl radicals 

Polymer according to Example la 2.5 g 

Lactic acid, q.s.p. pH=5 " 

Water, q.s.p. 100 g 
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EXAMPLE A7 

Nori-ionic shampoo 

R— CHOH— CH.-O— [~^H,--CHOH~CH 2 — 0—] 3 .*— H 12 5 

Dimemyl-hydroxymethyl-cetyl ammonium chloride 1.5 g 
5 Polymer prepared according to Example la 1.5 g 5 

Quaternary polyvinylpyrrolidone copolymers with a 
molecular weight of the order ofl>000,000 
sold commercially under the Registered Trade 
. n Mark "Gafquat 755" by General Aniline and ( 

10 Film Corp. 02 g 10 

Lactic acid, q.s.p. pH 3 
Water, q.s.p. 100 g 



15 



EXAMPLE A8 

Non-ionic shampoo 

R-^0H^H r --O~[^H 2 ^H0H--CH 2 --O— ] a . fi — H 5 g 15 
R=rhixture of nonyl to dodecyl i 
Dimemyl-hydroxyethyl-cetyl-ammonium chloride 1 g 

Ci 2 H 2S 0 — [CH 2 — CH— O — ] 4— H 5 g 

CH 2 OH 

Polymer of Example Va 3 g 

20 Lactic acid, q.s.p. pH 5 20 

Water, q.s.p. 100 g 

EXAMPLE A9 

Non-ionic shampoo 

Oxyethyleneated lauryl alcohol containing 12 mols of 
25 ethylene oxide 7 g 25 

Lauryl diethanolamide 3 g 

Polymer according to Example la 0.5 g 

Polymer according to Example Ha 0.8 g 

Lactic acid, q.s.p. pH 4.5 

30 Water, q^.p. 100 g 30 

EXAMPLE A10 

Non-ionic shampoo 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 6 g 

35 C^H^O— [CHj— CH— O— ] 4 _ H 4 g 35 

CH 2 OH 

Lauryl diethanolamide 15 g 

Polymer according to Example IVa 2 g 

Lactic acid, q.s.p. pH 3 
Water, q.s.p. 100 g 

iCj The non-ionic shampoos of Examples A6— A10 can be applied in the same way 40 

as the anionic shampoos of Examples Al— A5. It is found that wet hair and dry hair 
can be combed out very easily, with excellent results, and the hair retains suppleness 
and great lightness. The head of hair has bulk and can be set in waves easily. 

. EXAMPLE All 

45 Wavesetung reinforcer. 45 
The following lotion is prepared : 

90/10 vinyl acetate/crotonic acid copolymer, 

MW= 10,000 2.5 g 

50 Polymer according to Example la 03 g 

2-Amino-2-methyl-propane-l,3-diol, q.s.p. pH 7 ^ 50 
Ethanol, q.s.p. 50 c strength 

Dyestuff o.Ol g 

Perfume 0.2 g 

Water, q.s.p. 100 ml 
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EXAMPLE A12 
Wavesetting reinforcer fdr greasy hair 
The following lotion is prepared : 

Polymer, according to Example la 0.3 g 
5 90/10 vinyl acetate/crotonic acid copolymer 5 

MW=50,000 2.5 g 
60/40 vinylpyrrolidone)/vinyl acetate copolymer 

(viscosity 33 centipoises as a 5 % solution 

in ethanol at 25°C.) - 0.5 g t , 

10 2-Amino-2-memyl-propane-diol, q.s.p. pH 7 10 

Ethanol, q.s.p. 50° strength 

Dyestuff 0.01 g 

Perfume 0.2 g 

S-Carboxymethylcysteine (to counteract seborrhoea) 0.7 g 

15 Water, q.s.p. 100 ml 15 

The lotions of Examples' All and A 12 can be applied to wet hair which is , 
towelled dry, after shampooing and before being wound up in order to set it in waves. 

It is found that wet hair can be combed out easily. After the hair has been wound 
up in order to set it in waves, it is found that the hair has more life, is softer and is 
20 slightly more glossy. The set stays in for a considerably longer period. 20 

EXAMPLE A13 

Lotion for "brushing" (shaping) 

The following lotion is prepared : 

Polymer according to Example la 05 g 

25 Ethanol, q.s.p, 50° strength 

Dyestuff 0.01 g 
Perfume 02 g 

Water, q.s.p. 100 ml 

This lotion is applied to wet hair which has been towelled dry after shampooing. 
30 The head of hair is shaped by means of a brush whilst drying the hair by means of 30 
a hand-held drier. 

It is found that the brush passes, (through the hair) very easily and that the set 
stays in for a long time. It is also found that the hair is glossier and soften 

EXAMPLE A14 

35 Rinse (rinsed lotion) for fine soft hair. 35 
The following lotion is prepared : 

30/70% cetyl/stearyl alcohol, oxyethyleneated to the 
extent of 33%, sold commercially under the 
An Registered Trade Mark 

40 "Sipol Wax AO" by "Sinnova" . 1.5 g 40 

Dimethyl-distearyl-ammonium chloride, sold 

commercially under the Registered Trade Mark 
"Arquad 2HT 75" by "Armour" 15 g 

R--CHOH--<^^-[-OH r -^ I g 

45 R=mixture of noyl to dodecyl 

Polymer according to Example Ila 2 g 

Quaternary polyvinylpyrrolidone copolymers with a 
molecular weight of the order of 1,000,000 
sold commercially under the Registered Trade 
50 Mark"Gafquat 755" by General Aniline & 

Film Corp. 05 g 

Hydroxyethyl-cellulose 0,9 g 

Maleic add, q.s.p. pH 8 
Water, q.s.p. 100 g 

55 This lotion is applied to wet hair which has been towelled dry after shampooing, 55 

the lotion is left in place for 5 minutes, and then the hair is rinsed. 



45 



50 



14 ^ 1,494,915 14, 

It is found that wet hair can be combed out very easily. After the hair has been 
set in waves and dried, it is full of life, easy to manage and glossy. 

1 EXAMPLE A15 

Setting lotion. 

,,,,5 The following lotion is prepared: 5 

Polymer according to Example Va 0.5 g 

Silicone oil 0.1 g 

Hydroxyethyl-cellulose 0.2 gi 
1A 1 Ethanol 50 ml 

10 Perfume ' £ g 10 

Water, q.s.p. 100 ml 

This lotion, for men, is applied to wet hair. The hair is set and then dried. It 
is found that the hair is full of life and slightly harder and stays in place perfectly. 

EXAMPLE A16 

15 Setting gel. 

Polymer according to Example la 1 g 

Hydroxyethyl-cellulose ( 2 g 

Silicone Oil 0.5 g 

20 Ethanol , 40 ml 

Perfume 0.02 g 1 20 

Water, q.s.p, 100 g 

When a small amount of this gel is applied to dry hair, it ensures that the set 
stays in well, whilst making the hair glossy. 

EXAMPLE A17 

25 Structuring lotion, with no rinsing. 25 

Dimethylol-ethylene-thiourea of, the formula 
/ CH 2 DH 



03 g 

Polymer according to Example la 0.5 g 

,, n Phosphoric acid, q.s.p. pH 3 

JU Water, q.s.p. 100 ml 30 

This lotion is applied to hair which has been washed and towelled dry after 
shampooing, and before setting it in waves. It is found that, when wet, the hair can 
be combed out easily and that it feels silky. 

After being set in waves and dried, the hair is glossy and full of life; it possesses 
35 body and bulk and is soft to the touch. " ' 35 

EXAMPLE A18 

A similar result is obtained by replacing the polymer prepared according to 
Example la by the polymer prepared according to Example Ila. 

EXAMPLE A19 

40 Structuring lotion, applied with rinsing. 40 
Dimethylol-ethylene-thiourea, of the formula 

CH 2 -l/ 1 g 

Polymer according to Example la 1 g 

Phosphoric acid. q.s.p. pH 3 
45 Water, q.s.p. ' * ' i 00 ^ 45 
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This lotion is applied to dean wet hair. It is left in pqsition for 10 minutes arid , 
. then the hair is rinsed. , 
' The hair feels soft and can be combed out easily. 

After the hair has been set in waves and dried, the comb passes easily through 
5 , t£e hair which is glossy, full of life and bulky. 5 

EXAMPLE A20 

An equally good result is obtained when, in the above lotion, the polymer accord- 
ing to Example la is replaced by the polymer according to Example Ha. 

EXAMPLES A21— A22 

10 Wavesetting lotion for hair which has been rendered sensitive. 10 

A21. An aqueous solution of the compound prepared in Example Id, containing 
1% of active material and 0.5% NaCl and adjusted to pH 7 by means of citric acid, is 
prepared. 

It is applied to bleached hair. The hair is set in waves and dried. 
15 The hair is hardened and full of life; it feels silky and is easy to comb out 15 

A22. An aqueous solution of the compound prepared in Example Ic, containing 
1% of active material and 1.5% NH4CI and adjusted to pH 5 by means of lactic acid, 
is prepared. It is applied to bleached hair. The hair is set in waves and dried. The hair 
is hardened. It is elastic and glossy. It feels silky and is easy to comb out 

20 EXAMPLE A23 20 

Treatment lotion, applied with, rinsing. ' 

25 ml of the following solution are applied to clean wet hair: 

Polymer according to Example lb 1.5 g 

0 . Citric acid, q.s.p. pH 5 

« Water, q.s.p. 1 100 g 25 

The solution is left in position for 5 minutes and the hair is rinsed. The hair 
, feels soft and can be combed out easily. The hair is now set in waves and dried. The 
( dry hair can be combed out easily. It is glossy and full of life. 

EXAMPLE A24 

The same result is obtained by replacing 1.5 g of polymer according to Example 30 
lb by 1 g of polymer according to Example Ilia. 

EXAMPLE A25 
Structuring lotion, applied without rinsing. 

Dimethylol-ethylene-thioiirea, of the formula 



30 



35 



/ CH 2 0H 



0.6 g 35 



Polymer according to Example IHb 0.5 g 

Phosphoric acid, q.s.p. pH 3 ' 
Water, q.s.p. 200 g 

The mixture is applied to hair which has been washed and towelled dry, before 
40 setting it in waves. The hair can be combed out easily and feels silky. It is now set in 40 
waves and dried. 

out ^ ^ 15 gl ° SSy> ^ ° f daStiC ^ bulky, 11 fedS Silky 8X1(1 is CaSy t0 COmb 

EXAMPLE A26 

45 The same result is obtained if the polymer according to Example nib is replaced 45 

by the polymer according to Example IVb. 
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EXAMPLE A27 
Structuring lotion, applied without rinsing. 

Dimethylol-ethylene-thiourea, of the formula 



/ CH 2 0H 
CHj— H 

CS ' 

-*{ • 1.5 g 

5 Polymer according to Example Via 1 g 

Hydrochloric acid, q.s.p. pH 3 
Water, q.s.p. 100 g 

The mixture is applied to hair which has been washed and towelled dry. It is 
left in position for 10 minutes and the hair is rinsed. The hair is easy to comb out 
10 and feels soft and silky. It is set in waves and dried under a hood. 

The dry hair can be combed out easily; it is glossy, full of life and bujky. 

EXAMPLE A28 

Anionic shampoo. 

Anionic shampoo. 

15 Monoethanolamide lauryl sulphate 10 g 

Monoethanolamides of copra fatty acids 1.5 g 

Polymer according to Example Ic 1 g 

Lactic acid, q.s.p. pH 72 
Water, q.s.p. 100 g 

20 EXAMPLE A29 '< 

Anionic shampoo. 

Oxyethyleneated sodium lauryl-ether-sulphate containing 

2.2 mols of ethylene oxide * 6 g 

Triethanolamine lauryl sulphate 6 g 

25 Diethanolamides of copra fatty acids 3 g < 

Polymer according to Example ma 1.5 g 

Lactic acid, q.s.p. pH 7.6 
Water, q.s.p. 100 g 

EXAMPLE A30 

30 Anionic shampoo. 

Same composition as the shampoo of Example A29, except that the polymer 
according to Example ma is replaced by the polymer according to Example mb. 

EXAMPLE A31 

Anionic shampoo. 

35 Oxyethyleneated sodium myristytether-sulphate, containing 

25 mols of ethylene oxide 6 g 

Oxyethyleneated monoemanolamine lauryl-ether-sulphate, 

containing 2 mols of ethylene oxide 9 g 

Diethanolamide of copra fatty acids 3.5 g 

40 Hydrolysate of proteins derived from collagen, - 

containing 80% of active materials, sold under the 
Registered Trade Mark of "Hydropro 220" by 
Stepan Chemicals 3 g 

Polymer according to Example IVb 1 g 

45 Lactic acid, q.s.p. pH 7.5 

Water, q.s.p. 100 g 

EXAMPLE A32 

Anionic shampoo. 

Same composition as the shampoo of Example A31 except that the polymer 
50 according to Example IVb is replaced by the polymer according to Example Via. • ! 

The effect of the shampoos of Examples A28 to A30 is similar to that of the 
shampoo of Example Al. The shampoos of Examples A31 and A32 also improves 
the condition of damaged hair, making the fibres stronger and the hair harder. 
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EXAMPLE A33 

Non-ionic shampoo. 

C 12 H 23 0— [— C 2 H 3 0(CH 2 OH)— ] D — H 6 g 

n represents an average statistical value of 
5 approximately 4 5 

Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 6 g 

Carboxylic acid derivative of the imidazole of the formula 

P 1 CH 2 — COOSa. ' * . 

¥23$— f\ 

10 Polymer according to Example mb 1 g iq 

Lactic add, q.s.p. pH 5 
Water, q.s.p. 100 g 

EXAMPLE A34 

Same composition as the shampoo of Example A33, except that the polymer 
15 mb is replaced by the polymer Ic. 15 

EXAMPLE A35 

Same composition as the shampoo A33, except that the polymer mb is replaced 
by the polymer ma. 

EXAMPLE A36 

20 Non-ionic shampoo. 20 
Oxyethyleneated lauryl alcohol containing 12 mols of 

ethylene oxide 10 g 

Monoemanolamides of copra fatty acids 1,5 g 

Lauryl-di-methyl-amine-oxide * 3 g 

25 Polymer according to Example Via 0.5 g 25 

Lactic acid, q.s.p. pH 33 
Water, q.s.p. 100 g 

EXAMPLE A37 

Same composition as the shampoo A36, except that the polymer according to 
30 Example Via is replaced by the polymer according to Example IVb. " 30 

EXAMPLE A38 
CiiH^O — [— C 2 H a O(CH 2 OH) — ] „ — H 5 g 

n represents an average statistical value of 



approximately 4. 

35 R-^OH-^ 2 l-0~tH^^HOH--CH 2 -- O— ] n --H 10 g 

R=mixture of C & — C 1? alkyl radicals and 
n represents an average statistical vaiue of 

approximately 3.5. 
Polymer according to Example mb 1.5 g 

40 Lactic acid, q.s.p. pH 5 

Water, q.s.p. 100 g 

EXAMPLE A39 

Same composition as the shampoo of Example A38, except that the polymer 
ac according to Example mb is replaced by the polymer according to Example IVb. 
45 The effect of the shampoos according to Examples A3 3 — A39 is similar to that 45 

of the shampoos according to Examples A6— A10. 



35 
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Example A40, 

Structuring lotion, applied without rinsing. , 
Dimethylolethyiene thiourea of formula: 
/ CH 2 0H 
ft— \ 

5 Polymer of Example VII 0.6 g 5 

Phosphoric acid q.s.p. pH 3 

Water q.s.p. 100 cm 8 

This lotion is applied to washed and dried hair after shampooing and before set- 
ting. While wet, the hair is easy to comb out and feels silky. 
10 After setting and drying, the hair is shiny and full of life and soft to the touch. 10 

Example A41 

Lotion for increasing the volume of sensitive hair applied with rinsing. 

Sodium acetate 2 g i 

_ Polymer of Example DC 2 g 

15 Phosphoric acid q.s.p. pH 8 15 

Water q.s.p. 100 cm s 

This lotion is applied to wet hair. The hair is soft to the touch and combs out 
easily. 

After setting and drying, a comb passes easily through the hair which is shiny, 

20 full of life and has bulk. 20 

i 

Example A42 
Structuring lotion applied with rinsing. . 

Dimethylolethyiene thiourea 1 a 

Polymer of Example VII o.5 g 

25 Polymer of Example VIII 0.4 g 25 

Phosphoric acid q.s.p. pfj 3 

Water q.s.p. 10 q cm' 



30 
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This lotion is applied to wet hair. It is left for 10 minutes on the hair and then 
rinsed. 

TTie hair is then found to be soft to the touch and combs out easily. 

c 11 ??? sc ?? s ? nd drying a comb P asses through the hair which is shinv, 

full of life and has bulk. 

VT . . " Example A43 

Non-ionic shampoo. 



30 



R_ ^ H0 J?~ CH ^— °— I CH,— CHOH— CH,— O ] , 0 H 15 g 35 

R=C„ — C l2 alkyl 
Polymer of Example la 1 5 * 

Nad 

Uctk acid q.s.p. pH | 

40 Water q- s -P. 100 ml. 40 

On being applied to sensitive hair this shampoo, which is clear, produces an 
abundant soft foam. It improves very noticeably the combing out of wet hair. After 
drying, the hair is full of life, light and shiny. 

Example A44 

45 Non-ionic shampoo for sensitive hair. ' 45 

R-CHOH— CH_0— [CH,— CHOH-CH,— O^JS 17 g 

R=C— C u . alkyl 
Polymer of Example la 0.8 g 
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Polymer having the recurring units : 

0 



— J — CH2 — CH2 — C — ^H— C — CH2 — CH 2 — 

prepared by the condensation of piperazine 
and piperazine bis-acrylamide (as described 
5 in British Application No. 54983/72; , 5 

Serial No. 1416454) 3 g 

HN — (CH 2 — CH 2 — 0) X H 

Ci»H, 7 

\ 

HN — (CH 2 — CH* — 0) y H 

x+y=5 1.5 g 

NH.C1 12 I 

1U Lactic acid q.s.p. p H 3.5 10 

Water q.s.p. 100 ml 

On being applied to sensitive hair, this shampoo, which has a clear appearance, 
gives an abundant foam which is soft and which can readily be removed on rinsing. 

The hair can be combed out without difficulty and after drying it possesses body 
and vitality while at the same time remaining soft and easy to manipulate. 15 



15 



Example A45 
Non-ionic shampoo for sensitive hair. 

C 12 H 2a O— [C;H 5 0(CH 2 OH)] 4 H 17 g 

Polymer of Example IVa 1,8 g 
20 Lauryl diethanolamide 3 g 20 

NaCl 0.8 g 

Lactic acid q.s.p. pH 5 

Water q.s.p. 100 ml ' 

On being applied to sensitive hair, this shampoo, which has a clear appearance, 
25 gives an abundant and agreeable foam which enables one to improve the combing 25 
out of the wet hair. After drying the hair is soft, shiny and full of life while remain- 
ing manageable. 

Example A46 
Wave-setting remforcer for greasy hair. 

30 90/10 Vinylacetate/crotonic acid copolymer of 30 

molecular weight 25,000 2.5 g 

60/40 Wnylpyrrolidone/vinylacetate copolymer b 
(viscosity 33 centipoises as a 5°^ solution 

3 5 in ethanol at 25 e C.) 05 g 

Polymer of Example VII o!'3 g - 35 

S-carboxymethylcysteine (anti-seborrheic agent) 0.7 g 

Triethanolamine q.s.p. p H 8.6 

Ethylalcohol 10 'ml 

Water q.s.p. 100 ml 

4/ „. This Iotion is a PPtied to moistened and dried hair after shampooing and before 40 

rolling on setting rollers. 

It was found that the wet hair was easy to comb out. 

After rolling on setting rollers the hair was found to be more vital, softer and 
slightly more glossy. The hold of the set was considerably improved. 
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Example A47 
Wave-setting reinforcer for greasy hair. 

i 

90/10 vinylacetate/crotonic acid copolymer of 

molecular weight 70,000 2.5 g 

* 5 60/40 vinylpyrrolidone/vinylacetate copolymer 5 
(viscosity 4 cps as a 5 % solution in ethanol at 

25°C). • 0.5 g 

Polymer of Example VII 0.3 g 

' Triethanolamine q.s.p. pH 7 

( 10 Ethyl alcohol . • 10 ml 10, 

Water q.s.p. 100 ml 

This solution is applied to hair which has been wetted and dried after shampoo- 
ing and before winding on setting rollers. 

It was found that the wet hair combed out more easily. After winding on setting 

15 rollers the hair was found to be more full of life, softer and slightly more glossy. The 15 
hold of the set was considerably unproved. 

Example A48 
Wave-setting reinforcer for greasy hajr. 

90/10 vinylacetate/crotonic acid copolymer of 

20 molecular weight 50;000 " 2.5 g ,20 
60/40 vinylpyrrolidone/vinylacetate copolymer 
(viscosity 3.5 cps as a 5 % solution in ethanol 

at 25°C) ' 0.5 g 

Polymer of Example DC 0.3 g 

25 ' Triemanolamine q.s.p. pH 7 25 

Ethyl alcohol 10 ml 

Water q.s.p. 100 ml 

This solution is applied to hair which has been wetted and dried after shampoo- 
ing and before winding on setting rollers. 

30 It was found that the wet hair combed out more easily. After winding on setting 30 
rollers the hair was found to be more full 6f life, softer and slightly more glossy. The 
hold of the set was considerably improved. 

. Example A49 

Wave-setting reinforcer for dyed greasy hair. 

35 90/10 vinyl acetate/crotonic acid copolymer of 35 
molecular weight 50,000, neutralised with 

triethanolamine 2.5 g 
60/40 vinylpyrrolidone/vinyl acetate copolymer 

JA (viscosity 3.7 cps as a 5 % solution in ethanol A n 

40 at25°C) 0.5 g 40 

Polymer of Example la 0.5 g 

Dimethyl hydroxymethyl cetylammonium chloride 0.1 g 

NaCl 0.5 g 

Hydrochloric acid q.s.p. pH 8 • A - 

45 Ethyl alcohol F 50 ml 45 

Water q.s.p. iqq ^ 

This lotion is applied to hair which has been wetted and dried after shampoo- 
ing. The coiffure is produced using a brush while drying the hair with the aid of a 
hand dryer. 

50 It was found that the brush passed through the hair very well and the hold of the 50 
coiffure was better. Also, the hair is more glossy and softer. 

Example A50 

Structuring lotion without rinsing. * 

Dimethylolethylene thiourea 0^ g . m 

55 Polymer of Example 10 0.6 g 5 ? 

Phosphoric acid q.s.p. pH 3 

Water q.s.p. 100 ml 
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This lotion is applied* to hair which has been washed and dried after shampoo- 
ing and before setting. It was found the wet hair combed out easily and was soft to 
1 the touch. 

After setting and drying, the hair is shiny and full of life. It possesses body and 
„» is soft to the touch. 

Example A51 

Rinsing lotion for fine, soft hair. 



-o 



— or — N— 
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"Vaseline" (Registered Trade Mark) oil 7.5 g 

i Dimethyl distearyl ammonium chloride 1 g 1 
10 , ■ R— 0— [C 2 H 3 0(CH 2 OH)]oH 1 

(R=C 10 — C l4 alkyl) 3.75 g 

C ia H 25 0— [C 2 H 3 0(CH,OH)] 4 H 3.75 g 

Polymer of Example IX 2 g 
Quaternary copolymer of polyvinylpyrrolidone having .< 
1 5 a molecular weight of the order of 1,000,000 

sold under the trade name "Gafquar 755" 2.5 g 

Citric acid q.s.p. pH 3 

Water q.s.p. 100 g 

This solution is applied to hair which has been wetted and dried after shampoo- 
20 ing; after allowing it to act on the hair for 5 minutes the hair is rinsed. The wet hair 2C 

was found to comb out very well 

After setting and drying, the hair is full of life, easy to handle and shiny. 

Example A52 

Anionic shampoo. 

25 Triethanohrnine lauryl sulphate 25 

(40% active material) 30 g 

Dieroanolarnine of the fatty acids of copra 1.5 g 

Polymer of Example la (100% active material) 1 g 

Polymer having the recurring units: 

30 , — [Y— CH 2 — CHOH — CH, — ] where Y represents 3( 



z — O — CHj — CH, — OH 0.5 g 

the two groups being present statistically 

Distilled water q.s.p. 100 g 

About 10 cm 3 of this clear solution is applied to the head of hair previously 
35 moistened. It is massaged gently and then rinsed with water for a further application. 35 
This time it is massaged vigorously to obtain an abundant foam. The foam is allowed 
to remain for 1 minute to assure the fixing of the polymer to the hair and is then 
rinsed. 

It is found that it is very easy to comb out the wet hair, the hair is very soft, 
40 supple and malleable and setting can be carried out very easily. After drying, the hair 40 
is equally easy to comb out The hair is full of life but easy to manage. 

Example A53 

Canonic shampoo 

Tetradecyltrimethylammonium bromide 75 g 
* 5 Lauryl alcohol oxyethylenated with 12 mols of 45 

. ethylene oxide per moi of alcohol 50 g 

Polymer of Example la 5 g 



I 
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Polymer possessing recurring units : 

— [Y— CH 2 — CHOH — CH 2 — ] where Y represents 

«— - or — N— 

CH 2 



CH 2 — O— CH 2 — CH 2 OH 5g 
Lactic acid q.s.p. pH 5 — 5.5 

5 Distilled water q.s.p. 1000 g 5 

This solution, which is dear, is applied to dyed hair. After massaging it in, the! 
hair is rinsed with water and then a second quantity of shampoo is applied. The head 
of hair is massaged vigorously to obtain an abundant foam and this is then rinsed 
off. 

10 It is found that the wet hair is very easy to comb out, the hair is very soft, 10 

supple and malleable and setting can be carried out very easily. After drying and 
during the drying likewise it is easy to comb out the hair. The hair is full of life 
and easy to manage. 

WHAT WE CLAIM IS :— 

15 1. A method of conditioning human hair which comprises applying thereto a 15 

composition comprising a compatible aqueous or aqueous alcoholic medium and at 
least one water-soluble crosslinked polymer which is either (I) a polymer produced 
by crosslinking a polyamino-polyamide prepared by polycondensation of an acid com- 
pound which is either : (i) an organic dicarboxylic acid, (ii) an ethylenically unsatur- 

20 ated aliphatic mono- or dicarboxylic acid, (iii) an ester of an acid as defined under (i) 20 

or (ii), (iv) a mixture of two or more compounds as defined under (i), (ii) and (iii), 
or (v) the product of reaction of a bis-primary amine or a bis-secondary amine with 
(*)> ("X (hi) or (iv), with a polyamine which is a bis-primary, mono- or di-secondary 
polyaltylene-polyamine, up to 50 mol % of this polyamine optionally being replaced 

25 by a bis-primary, amine or a bis-secondary amine, with the proviso that the maximum 25 

percentage is 20 mol % when the amine is hexamethylene diamine, the polymer being 
crosslinked by an epihalohydrin,, diepoxide, dianhydride or bis-unsaturated compound, 
the crosslinking agent being used in an amount from 0.025 to 0.35 mol per amine 
group of the poryamino-polyamide, or (II) a crosslinked polymer as defined under (I) 

30 which has been alkylated (as hereinbefore defined) by an epoxide, ethylenically un- 30 

saturated compound, chloroacetic acid, propanesultone or butane sultone, the cross- 
linked polymer in the composition possessing the following characteristics : 
(i) it does not possess any alkylating groups and is chemically stable, 
(*0 ^ ^ completely soluble in water at a concentration of 10% by weight, with- 

35 out gel-formation, and (iii) the apparent viscosity at a shear rate of 26.3 sees" 1 of a 35 

10% by weight solution of it in water at 25°C is at least 3 centipoises. 

2. A method according to claim 1, in which the acid compound is adipic or tere- 
phthalic acid or an ester thereof, or the product of reaction of emylene-diarriine and 
acrylic, methacrylic or itaconic acid or ester thereof. 

40 3. A method according to claim 1 or 2 in which the polyalkylene-polyamine is 40 

diemylene-triainine, dipropylene-triamine or triemylene-tetramine or a mixture there- 
of with ethylene diamine, hexamemylenediamine or piperazine. 

4. A method according to any one of claims 1 to 3, in which the crosslinking 
agent is divinyl-sulphone, methylene-bis-acrylamide, diglycidyl ether or N,N'-bis- 

45 epoxy-propyl-piperazine. " " 45 

5. A method according to any one of claims 1 to 3 in which the crosslinking 
agent is epichlorohydrin. 

6. A method according to any one of the preceding claims in which the cross- 
Unking agent is used in an amount from 0.025 to 02 mol per arnine group of the 

50 polyamino-polyamide. 50 

7. A method according to claim 6, in which the crosslinking agent is used in an 
amount from 0.025 to 0.1 mol per amine group of the rwlyarnino-polyamide. 

8. A method according to any one of the preceding claims in which a 10% by 
weight solution of the crosslinked polymer in water, at 25 °C, possesses a viscosity of 

55 not more than 200 centipoises. 55 
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9. A method according to claim 8, in which a 10% by weight solution of the 
crosslinked polymer in water, at 25 °C, possesses a viscosity of 20 to 50 centipoises, 

10. A method according to any one of the preceding claims in which the bis- 
primary amine is ethylene-diamine or hexamethylene-diamine. 

11. A method according to any one of claims 1 to 9 in which the bis-secondary 5 
amine is piperazine. 

12. A method according to any one of the preceding claims in which the poly- 
amino-polyamide consists essentially of recurring units qf the formula: 

— OC — R— CO-—&7- ^ 

wherein R represents : 10 

— (CH 2 ) 4 - > 



-o- 



— CH 2 — CH 2 — NH — CH* — CHj— NH— CH 2 — CH 2 — , 
— CH — CH 2 — NH — CH 2 — CH 2 — NH— CH 2 — CH — 
CH 3 dft 

or 

— CH — CH2 CH 2 — CH — 

I «-CH 2 — CH 2 -/ I 15 

I . ! 

and Z represents: 

in an amount of 50 to 100 mol %, the radical of the formula: 



— NH — |— (CH 2 ) X — NH— J— 



00 



wherein x is 2 and n is 2 or 3 or x is 3 and n is 2; and in an amount of 0 to 50 mol 
%, the radical of the formula (II) in which x is 2 and n is 1 or 20 



or in an amount of 0 to 20 mol %, the radical of the formula : 

— NH— (CHOo— NH— 



13. A method according to any one of claims 1 to 12 in which the polyamino- 25 
polyamide is a polycondensation product of adipic acid and diethylenetriamine. 

14. A method according to any one of claims 1 to 12 in which the polyamino- 
polyamide is a polycondensation product of adipic acid and a mixture of diethylene- 
triamine and piperazine. 

15. A method according to any one of claims 1 to 12 in which the polyamino- 30 
polyamide is a polycondensation product of adipic acid and triethylene-tetramine. 

16. A niethod according to any one of claims 1 to 12 in which the polyamino- 
polyamide is a polycondensation product of the product of reaction of methyl itacon- 
ate and emylene-diamine, with diethyiene-triamine. 

17. A method according to any one of claims 1 to 12 in which the polyamino- 35 
polyamide is a polycondensation product of the product of reaction of methyl acrylate 

and ethylene-diamine, with diethyiene-triamine. 

18. A method according to any one of claims 1 to 12 in which the polyamino- 
polyamide is a polycondensation product of the reaction of methyl methacrylate and 
ethylene-diamine, with diethyiene-triamine. 40 

19. A method according to any one of the preceding claims in which the cross- 
linked polymer has been alkylated with an epoxide. 



20. A method according to claim 19 in which the epoxide is glyddoL ethylene 
oxide or propylene oxide. , , 

21. A method according to any one of claims 1 to 18 in which the cross-linked 
polymer has been alkylated by an ethylenically unsaturated compound 

. 22. A . method according to any one of the preceding claims in which the com- 
position contains a non-ionic, anionic, cationic, amphoteric or zwiner-ionic surface- 
active agent. 

m 23. A method according to any one of the preceding claims in which the com- 
position contains a hair strengthening agent. 

. ? 4 - A memod according to any one of the preceding claims in which the com- 
position is m the form of a solution, a dispersion, a gel, a cream or an aerosol. 

, ? 5 - , A method according to any one of the preceding claims in which the com- 
position has a pH from 2 to 1 1. 

26. A method according to claim 25 in which the composition has a pH of from 
3 to 8. 

r i j 7, £ mcthod according to any one of the preceding claims in which the cross- 
linked polymer is present in the composition in an amount from 0.1 to 5% by weight. 

28. A method according to claim 27 in which the cross-linked polymer is pre- 
sent in the composition in an amount from 0.3 to 1.3 % by weight 

# 29. A method according to any one of the preceding claims in which the com- 
position contains a water-soluble electrolyte. 

30. A method according to claim 29 in which the electrolyte is sodium, potas- 
sium, calcium or ammonium chloride or acetate. 

*n Ji^f me& n d ni a ^ r £ n l t6 29 or 30 in which electrolyte is present in 
an amount from 0.01 to 5% by weight. 

32. A method according to any one of claims 29 to 31 in which the weight ratio 
of electrolyte to polymer in the composition is from 0.1:1 to 1.5:1. 

33. A method according to claim 1 substantially as hereinbefore described. 
E I ^ meth ^ 9 accordin S t0 daim 1 substantially as described in any one of 
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